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Abstract. This study was conducted to assess the demand for cowpea varieties among 
households in Oyo State, Nigeria with implications for food and nutritional security. Primary data 
were collected from a total of 500 households from ten Local Government Areas (LGAs) in the 
State using multistage sampling technique. Data were analysed using descriptive statistics and a 
censored Quadratic Almost Ideal Demand System (QUAIDS) model. The Poverty Index was 
used to divide households into two categories – poor households and non-poor households. The 
study showed that though non-poor households had a higher expenditure on cowpeas, however 
poor households had more budget shares allocated to cowpeas in the total food expenditure. The 
study also revealed that cowpea varieties were found to be highly elastic. The result showed that 
whilst the demand for some cowpea varieties (Oloyin Nla, Oloyin Pelebe, Sokoto Pelebe and 
Maala) were found to significantly increase with income among non-poor households, the 
demand for Oloyin Pelebe, Milk and Maala were found to significantly increase with income 
among poor households. The study recommended that policy makers should pay attention to both 
pricing-related and income-related policy instruments.  




Cowpea (Vigna unguiculata L. Walp) is an important pulse that has shown several 
agronomic, environmental and economic advantages as well as contributing to 
improving the diets and incomes of peasant farmers across Africa, Asia and South 
America (Hall, 2012; Singh, 2014). Also among the legumes, cowpea is the most 
available, followed by groundnut while soybean is the least available (Maziya-Dixon et 
al, 2004).  It is a good source of nutrients, which is essential for metabolic activities in 
the body and is valued by smallholders as income generators (Hoisington, 2010). It could 
also be a useful crop to sub-Saharan African (SSA) countries, a region where 25 per cent 
of children less than five years of age still suffer from under-nutrition. This accounts for 
about 45 per cent of all deaths reported for children within this age category, where the 
number of malnourished people is steadily on the increase and where the proportion of 
malnourished people remains highest at 30 per cent (FAO, 2010; Fanzo, 2012; FAO, 
2017a). 
Cowpea is of particular importance in the diets of both the low-income and high-
income households around the world (Ayinde et al., 2002; Akinbode and Maredia, 
2011). It is regarded as the cheapest source of plant protein and also a high protein rich 
substitute to animal protein. It also offers a tremendous potential to contribute towards 
achieving the new Sustainable Development Goals (SDGs) (Larochelle et al., 2016) on 
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zero hunger, good health and well-being, and responsible consumption and production. 
Similarly, it has considerable impact towards achieving the Agricultural Promotion 
Policy (APP) on food security, nutrition, health, and poverty reduction. Cowpea in 
Nigeria, like in other SSA countries, is generally referred to as beans. It is consumed by 
majority of households in the country and has been a major food legume for households 
in the country for several decades (Akpan et al., 2014; Ifegwu and Ajetomobi, 2014). 
Nigeria is the largest producer of cowpea in the world producing 2,100,000 metric 
tons; however, with increasing population over the years, the demand for the crop 
estimated at about 4,200,000 metric tons has necessitated a continued importation from 
neighbouring countries (FAO, 2017b; NBS, 2018). Thus, in a bid to address this demand-
supply gap of 2,100,000 metric tons (Saka et al., 2018), governments have at various 
times come up with different policies and programmes as well as collaborated with 
research organizations and institutes that have a global mandate for cowpea production 
and improvement (Coulibaly and Lowenberg-DeBoer, 2000; Balangaliza, 2014). The 
main objective of such collaborations has not only been centred towards improving the 
nutritional status and food security of consumers, increasing the production of plant 
protein (Pele, 2015; FMARD, 2016), but also towards the production of different cowpea 
varieties that consumers can comfortably choose from. 
Though these research organizations and institutions have made substantial 
contributions to cowpea production and protection technology, the demand for cowpea 
by households is yet to be fully understood. This is because there are still some 
unanswered questions such as: what quantity of the cowpea will be bought? At what 
price? And most importantly, what variety of cowpea would consumers want if incomes 
fall and prices increase? (Coulibaly and Lowenberg-DeBoer, 2000). In addition, in the 
event of high prices of the preferred variety and a decrease in income or lack of enough 
income, what will be the response of the consumers? (Akanni, 2014). Similarly, despite 
the progress made by these research institutions, the maximum contribution has not been 
fully exploited as consumers see some varieties as better than others (Singh et al., 2000). 
Thus, in order to prioritize public interventions that favour cowpea productivity 
and growth, research organizations and institutes, policy makers and other stakeholders 
need information on how demand for cowpeas responds to changes in price and how 
consumers of different groups are affected. For example, policy makers need to know 
the nutritional security risks that may occur when production is significantly reduced, 
and/or whether reduced trade reduces availability for own consumption in order to make 
appropriate decisions (Larochelle, Katungi and Cheng, 2016). However, having noted 
that demand is not only a function of prices but that income also influences distribution 
of expenditure; such an exploration must be done from the perspective of different 
income groups. This is because differences in food demand across income categories at 
a point in time can provide clues to the changes in demand that could resort to sustained 
economic growth (Akinleye and Rahji, 2007; Deaton, 1997). Also, Oyewale (2016) 
submitted that consumers buy different cowpea, however, many studies ignore this 
differentiation, producing an aggregate elasticity figure that might not be relevant for 
marketing and policy inferences. 
This study assessed the demand for cowpeas at a more disaggregate level and 
estimated the demand responsiveness for different categories of households in Oyo State. 
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REVIEW OF LITERATURE 
According to Wen et. al., (2003), application of the theory of household demand 
requires a specific model. In general, econometric studies of demand include both single 
equations and systems of demand equations. The demand functions can be generalized 
for a consumer or household buying ‘n’ goods as: 
qi = qi(pi, p2, … , pn, Y)      i = 1,2, … , n                                                                                        (1) 
  
Where qi = the quantity of commodities demanded 
 P = price 
 Y = income 
These “n equations” can be estimated by single equations or by systems of 
equations. In this study, Equation 1 is estimated in a budget share form. Extending the 
demand function for individual consumers to that for a group of consumers in most 
empirical applications requires the inclusion of demographic variables besides prices and 
income. 
Estimation of demand functions consistent with economic theory has been highly 
researched in the last four decades. Estimation of demand for goods and services has 
also attracted the attention of both theoreticians and empiricists, and a very dense 
literature is now available. Estimation of demand functions is very useful as it provides 
information on income and price elasticities. The measurement of income and price 
elasticities is required for the design of many different policies. For example, intelligent 
policy designs for indirect taxation and subsidies that require knowledge of these 
elasticities for taxable commodities and services (Deaton, 1988). 
The goal of demand analysis is to model households’ expenditure patterns on a 
group of related items in order to obtain estimates of price and income elasticities and to 
estimate consumer welfare. The analysis of consumer behavior is indispensable since 
there are few aspects of economic policy that do not require some knowledge of 
household behavior. To be able to estimate demand function, many functional forms are 
available, economic theory does not answer the question of which specification is the 
best to choose in estimating it (Olorunfemi, 2013). 
Different approaches for comparison have been proposed in the literature. These 
include the Linear Expenditure System (LES) of Stone (1954) which has been the 
pioneer in this area. However, LES has some limitations such as proportional income 
and price elasticities, and the ruling out of complementary relationships among goods. 
These limitations opened doors to the development of other models. Rotterdam model 
(Theil, 1965) and Translog model (Christensen, et. al., 1975) can be listed among these 
more flexible models. However, Deaton and Muellbauer (1980) proposed an alternative 
modelling which they called Almost Ideal Demand System (AIDS). 
 
MATERIALS AND METHODS 
Study area 
This study was carried out in Oyo State, Nigeria.  Oyo State, with a total of thirty-
three (33) Local Government Areas (LGAs), has an estimated population of 6,617,720.  
The State is located in the South-Western part of Nigeria. The State is located between 
latitudes 70 3′ and 90 12′ north of the equator and longitudes 20 47′ and 40 23′ east of the 
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Meridian. It covers a total land area of about 28,454 square kilometres, with a ratio of 
almost 1:1 distribution of male to female population (Segun-Olasanmi and Bamire, 
2010). Though substantial amount of cowpea is produced in Oyo State, the State also 
has several major markets for the assembly of cowpea (transported from the major 
producing States in the Northern parts of the country) where buyers from within and 
without the State come to purchase either for consumption or sale (Adejobi and Ayinde, 
2005; Aluko et al., 2016; Ayinde, 2005). As a result of this, the major varieties of cowpea 
(that is, Oloyin Nla, Oloyin Pelebe, Drum, Olo Drum, Milk, Sokoto Pelebe, and Maala) 
available and sold in the markets were used in this study as samples which were shown 
to households for ease of identification.  
Data collection 
A multi-stage sampling technique was adopted for the study. In the first stage, ten 
(10) LGAs were purposively selected out of the 33 LGAs in the State based on their 
commercial activities. The ten LGAs selected were Akinyele, Egbeda, Ibadan South-
East, Ibadan South-West, Ibadan North-East, Ibadan North, Iseyin, Saki West, 
Ogbomoso South and Oluyole. In the second stage, one (1) major town was purposively 
selected from each of the LGAs; the towns include Moniya, Egbeda, Mapo, Ring Road, 
Iwo Road, Agodi, Iseyin, Saki, Arowomole and Idi-Ayunre. In the third stage; fifty (50) 
households were systematically selected to arrive at a sample size of five hundred (500) 
respondents. The names of the different cowpea varieties used for this study were the 
local names in the study area. Discussions with some experts showed that there are no 
specific trait names for the different varieties. This is due to the fact that the varieties of 
particular crops only have trait names when they are still at the experimental phase. Once 
the varieties have passed from the experimental phase and have been released into the 
market, they take on different local names suitable to their features. However, for the 
ease of identification, the images for the different cowpea varieties have been submitted 
as supplementary file. 
Classification of households 
Household was classified into non-poor and poor using the poverty index. The 
index measures the proportion of people in the population whose per adult equivalent 
expenditure on food and non-food items falls below the poverty line as poor or otherwise. 
The index is given by: 
 
Pi  =
per adult equivalent total expenditure for the ith household
2
3
mean per adult total expenditure of all household
                                         (2) 
 
The total household expenditure per adult equivalent was ₦5,986,662.63, the 
mean per adult equivalent was ₦11,973.33 while the 
2
3
rd of the mean per adult equivalent 
was ₦7,982.22. Therefore, there were 309 (61.8 per cent) non-poor households and 191 
poor households (38.2 per cent). 
Separability of food items 
Consumption of food is assumed to be weakly separable from the non-food 
consumption and the consumption of cowpeas is assumed to be weakly separable from 
other food consumption. This procedure of separability assumed that the consumer’s 
utility maximization decision can be decomposed into three separate stages. In the first 
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stage, the total expenditures are allocated over the food and non-food items. In the 
second stage, food expenditures are then allocated over cowpea and other food items. In 
the third stage, the cowpea expenditures are allocated over the following varieties: 
Oloyin Nla, Oloyin Pelebe, Drum, Olo Drum, Milk, Sokoto Pelebe, and Maala. 
Analytical technique 
A censored QUAIDS model was used to examine the determinants of households’ 
demand for cowpea varieties. For this, an Inverse Mills Ratio (IMR) was computed and 
estimates of the IMR were included as independent variables in the QUAIDS model so 
as to account and correct for zero observations. 
The estimated IMRs obtained through an estimation of multivariate probit 
regression model in the first step were incorporated in the QUAIDS as independent 
variables in the second stage of the estimation. The QUAIDS model was used to estimate 
the effect of household’s income (proxied by total expenditure), the prices of different 
varieties of cowpea and other covariates on the consumption expenditure of the different 
varieties of cowpea. Thus in the model, household’s budget share on the different 
cowpea varieties served as the dependent variables. The QUAIDS model was expressed 
as follows: 





                                                                                                                                   (3) 
where 𝜔𝑖 is the budget share for the cowpea variety i, 𝑝𝑖 is the price paid for different 
cowpea variety i,  𝑞𝑖 is the quantity of cowpea variety i purchased or consumed, and y is 





= 1                                                                                                                                    (4) 
where K is the total number of cowpea varieties in the demand system. The assumption 
of equation (4) stipulates that budget share of an individual household on cowpea must 
sum to 1.  
The fact that ∑ 𝜔𝑖 𝑖= 1 is often called the adding up condition and this condition is 




= 1   ∑ 𝛽𝑖
𝑘
𝑖=1
= 0 ∑ 𝜆𝑖
𝑘
𝑖=1
= 0 𝑎𝑛𝑑 ∑ 𝛾𝑖𝑖
𝑘
𝑖=1
= 0 ∀𝑖 
 
The adding-up restrictions are not testable, and are imposed by dropping one of 
the share equations and estimating the remaining equations.  
The QUAIDS model was specified by applying Roy’s Identity and the 
demographics (household characteristics) were incorporated as suggested in Poi (2012) 
using the scaling technique introduced by Ray (1983) as follows.  
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𝜔𝑖 = ∝𝑖+ ∑ 𝛾𝑖𝑗
𝑘
𝑗=1
ln 𝑝𝑗 + (𝛽𝑖 + 𝜂𝑗











                       (5) 
 When 𝜆𝑖 = 0 for all i, the quadratic term in each expenditure share equation drops out, 
the model thus resembles the Deaton and Muellbauer’s (1980) original AIDS model. 
Including the IMR, the QUAIDS model then becomes: 
𝑤𝑖 = ?̂? [𝛼𝑖 + ∑ γij
𝐽
𝑖=1











] + 𝛿∅̂ + 𝑖ℎ                                (6) 
Where, 𝑤𝑖 is expenditure share for cowpea variety i, 𝑝𝑗 is the price of cowpea 
variety j, x is the household expenditure, 𝛼𝑖, γij, 𝛽𝑖 and λ𝑖 are parameters to be estimated, 
a(p) is a transcendental logarithm price index, ?̂? and ∅̂ are cumulative distribution and 
probability density functions respectively and 𝑖ℎ is a residual assumed to be multivariate 
normally distributed with zero mean and a finite variance-covariance matrix. The 
demand theory requires that the above system to be estimated under restrictions of 
adding up, homogeneity and symmetry. The adding-up is satisfied if ∑ 𝜔i = 1
𝐽
𝑖=1  for all 
x and p which requires: 
Adding-up  ∑ ∝i= 1
𝐽
𝑖=1 , ∑ βi = 0
𝐽
𝑖=1 , ∑ γij = 0
𝐽
𝑖=1 , ∑ λi = 0
𝐽
𝑖=1                       
Homogeneity in prices  ∑ γij = 0
𝐽
𝑖=1                                                 
Slutsky Symmetry γij = γji                                                                      
These conditions were satisfied by dropping one of the n demand equations from 
the system and recovering parameters of the omitted equations from the estimated 
equations using non-linear combination (nlcm) STATA command. 
It should be noted that two different QUAIDS model were run for comparison, 
one with IMR and another without including IMR. The results showed that the model 
without the IMR had more significant variables than the one with IMR. This thus showed 
the anomaly and bias involved in neglecting the significance of zero purchases in 
household data and as such, it could be concluded that models without IMR are likely to 
be biased when compared with those that included IMR. The results for the censored 
QUAIDS without IMR have been submitted as a supplementary file. 
The independent variables that were included in the model are: 
Pi = Average price of cowpea varieties (natural logarithm) 
𝛽 = Total Household Expenditure (proxy for income) (natural logarithm). 
Where i = cowpea varieties; 
X1: Gender of household head (1 for male; 0 for female); 
X2: Age of household head (Years); 
X3: Number of years spent in education (Years); 
X4: Marital status (1 for married; 0 otherwise); 
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X5: Household Size (number); 
X6: main occupation of household head (1 = civil servant and 0 = otherwise); 
X7: IMR. 
The QUAIDS methodology has two stages. The first stage consists of estimating 
a model using the data from the household survey. This model explains how the 
expenditure on cowpea varieties depended on the household income, price of the cowpea 
varieties and other demographic variables; while in the second stage, the elasticities of 
demand were estimated using results from the computed QUAIDS result. The 
expenditure and uncompensated (Marshallian) price elasticities were obtained from the 
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}) − 𝜗𝑖𝑗                                   (8) 
Where, 𝜗𝑖𝑗 is the Kronecker delta equating one when i = j, and zero otherwise. Using the 
Slutsky equation, the conditional, Hicksian (compensated) price elasticities is given by: 
∈𝑖𝑗
𝑐 =∈𝑖𝑗
𝑢 +∈𝑖 𝑤𝑗                                                                                                                       (9) 
RESULTS AND DISCUSSIONS 
The results on Table 1 showed that majority (83.0 per cent) of the household heads 
were males. Similarly, the results of both categories of poor and non-poor households 
showed male dominance. This result showed the true picture of most African societies 
where males are believed to be the head of the home and as such must provide for the 
daily needs of their family. The result on Table 1 also revealed that the mean age of 
sampled household heads was approximately 48±10 years. Whilst the mean age of non-
poor household heads was approximately 46±10 years, that of poor household heads was 
approximately 50±10 years. The implication of this result for both categories of 
households is that households in this age category would have a tendency to have more 
household members thus increasing their demand for food. The t-test statistics showed 
a significant difference between the mean ages of the two categories of household heads. 
The results on Table 1 revealed that majority (77.4 per cent) of the sampled household 
heads were married. This was true for both categories of poor and non-poor household 
heads. This result is in line with that of Akinleye and Rahji (2007) whose findings 
showed that there were more married household heads than unmarried household heads. 
The implication of this result is that household heads that were married were expected 
to purchase more cowpea than households that were not married. 
The result on Table 1 further showed the mean household size by adult equivalent 
to be approximately 4 members. The mean household size of household head by adult 
equivalent in the non-poor category of household was approximately 3 members while 
for the poor category, it was approximately 4 members. The t-test result showed that 
there is a significant difference between the mean household sizes of both categories of 
households. The implication of this result is that poor households would require more 
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cowpea than the non-poor households. This is because the size of a household has an 
influence on food demand (Adejobi, 2004). The result also showed that the mean years 
spent in attaining formal education by household heads is approximately 12±5 years. 
This also showed that the non-poor category of households spent an average of about 
13±4 years in attaining formal education, and, hence, more educated than the poor 
category of households who spent an average of 10±5 years in attaining formal 
education. The t-test statistics revealed a significant difference between the mean years 
of education of both categories of households.  
The result further showed that majority (89 per cent) of the household heads were 
civil servants, traders or artisans. This result was similar for the non-poor households 
(89.3 per cent), while for the poor households, majority (72.5 per cent) of the households 
were either traders or artisans. The disparity observed in the primary occupation of 
household heads in both categories of households might have an impact on their level of 
disposable income and thus their demand and consumption of different classes of food. 
Finally, the result showed that households prepare an average of 5 dishes from cowpea 
varieties. This result is in agreement with that of Oyewale (2016) who reported similar 
findings in his study. The implication of this result is that the higher the number of dishes 
prepared from cowpea, the higher would be the quantity of cowpeas that will be 
demanded for by the households.  
Table 1  
Distribution of household heads by socio-economic characteristics 
Characteristics All households (500) Non-Poor households (309) Poor households (191) t 
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Source: Data Analysis, 2020 
Note: * represents multiple response 
Shares of expenditure on cowpea 
The result on Table 2 showed the distribution of households per adult equivalent 
for cowpeas. The result showed that the Oloyin Nla variety of cowpea had the largest 
budget share in the total cowpea budget relative to other varieties of cowpea for all 
households, including the non-poor and poor households. The Drum and Olo Drum 
varieties had the least budget share for all sampled households. The result further 
revealed that the budget share on cowpeas in the total household food expenditure was 
16 per cent. This implies that an average household in the study area allocated 16 per 
cent of the total food expenditure on cowpeas, thus signifying the importance of cowpeas 
in the diet of households. This result thus confirms the submission of Akinbode and 
Maredia (2011) that cowpea is of importance in the diets of households. 
Also, the result showed that an average non-poor household devoted 15 per cent 
of the total food expenditure on cowpeas while an average poor household devoted 19 
per cent of the food expenditure on cowpeas.  
 
Table 2 
Distribution of households by cowpea expenditure per adult equivalent 






























































Total 565,696.3  441,989.9  123,706.4  
Cowpea 













Total 3,507,791.3  2,866,078  641,713.3  
Source: Data Analysis, 2020 
The results further revealed that whilst the total cowpea expenditure per adult 
equivalent was higher (₦441,989.9) for the non-poor households (and ₦123,706.4 for 
the poor households), the share of cowpea in the total household food expenditure per 
adult equivalent was higher for the poor households (19.3 per cent) than for the non-poor 
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households (15.4 per cent). This is, thus, in line with Engel’s law that “poorer households 
have a higher share of total expenditure on food than do richer households”.  
The implication of this result is that a poor household will likely be affected by 
cowpea price volatility more than a non-poor household since cowpea is believed to be 
a cheaper source of protein for the poor. Hence, any increase in the price of cowpea 
might make them switch to nutritionally poorer foods. This result is in agreement with 
those of Adelina et al. (2014) and Alene (2017) who submitted that though poor 
households have the lowest average household expenditure on cowpea, yet had higher 
proportion of their budget spent on cowpea than the non-poor households. 
Income elasticities 
The result of the estimated expenditure elasticities showed that for all households, 
the elasticities were all significant at 1 per cent except for Drum and Olo Drum which 
were significant at 5 and 10 per cent respectively. The positive sign on the coefficients 
of the elasticities of Oloyin Nla (1.270), Oloyin Pelebe (1.437), Milk (0.948), Sokoto 
Pelebe (0.932) and Maala (1.333) indicated that these varieties are normal goods and as 
such, a reduction in the income of households would induce a low consumption for these 
varieties and vice-versa. However, the income elasticity of Drum and Olo Drum were 
negative which suggests that Drum (-1.055) and Olo Drum (-1.102) were inferior goods. 
Therefore, a reduction in income would make households increase their consumption for 
these two varieties. 
The result further revealed that the estimated expenditure elasticities of four 
cowpea varieties (Oloyin Nla (1.039), Oloyin Pelebe (1.621), Sokoto Pelebe (0.592) and 
Maala (1.255)) were all positively significant for the non-poor households. This showed 
that an increase in the income of non-poor households would make them increase the 
consumption for these varieties. However, for the poor households, the result showed 
that whilst four of the cowpea varieties (Oloyin Pelebe (2.251), Drum (-0.607), Milk 
(0.775) and Maala (1.191)) had significant elasticities, only one of the elasticities was 
negative.  
Table 3 
 Expenditure elasticity for different varieties of cowpea 
Expenditure 
elasticity 
All households Decision Non-poor 
households 
Decision Poor households Decision 
Oloyin Nla 1.270*** (0.150) Elastic 1.039*** (0.112) Elastic 0.728 (0.453) Inelastic 
Oloyin 
Pelebe 
1.437*** (0.279) Elastic 1.621*** (0.282) Elastic 2.251*** (0.745) Elastic 
Drum -1.055** (0.483) Elastic 0.328 (0.409) Inelastic -0.607** (1.251) Inelastic 
Olo Drum -1.102* (0.637) Elastic -0.004 (0.863) Inelastic 1.344 (1.353) Elastic 
Milk 0.948*** (0.352) Inelastic 0.460 (0.342) Inelastic 1.597** (0.775) Elastic 
Sokoto 
Pelebe 
0.932*** (0.268) Inelastic 0.592** (0.238) Inelastic -0.594 (0.627) Inelastic 
Maala 1.333*** (0.440) Elastic 1.255*** (0.339) Elastic 2.683** (1.191) Elastic 
Source: Data Analysis, 2020 
Thus, whilst an increase in poor households’ income would make them increase 
their consumption for Oloyin Pelebe, Milk and Maala, it will make them decrease their 
consumption for the Drum variety of cowpea. These results thus showed that as the 
economy grows, poor households will consume more Oloyin Pelebe and Maala than the 
non-poor households. Such an increase in the consumption of these cowpea varieties by 
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poor households could be driven by the fact that they are cheaper and more available 
than other varieties of cowpea. Also, the fact that poor households tend to have more 
household size than non-poor households is likely to be a determining factor in their 
demand and consumption for these varieties. Hence, a shock or reduction in the income 
of poor households might make them reduce the demand and consumption for these 
varieties which consequently can have adverse effect on their food and nutritional status 
since cowpea is believed to be a cheaper source of protein for households, particularly 
the poorer ones. 
Own and Cross price elasticities 
Table 4 showed the uncompensated price elasticities in Oyo State using QUAIDS 
specification. The uncompensated own-price elasticities as shown on Table 4 are seen 
on the principal diagonal matrix while the values on the off-diagonal are estimates of the 
cross-price elasticities. The result showed that for all households, the own price 
elasticities of three cowpea varieties were statistically significant. The result further 
showed that whilst two (Olo Drum (-14.490) and Milk (-9.844)) of the three own-price 
elasticities had expected negative sign and are consistent with the theory of demand, the 
own-price elasticity for Sokoto Pelebe (16.740) was contrary to the theory of demand. 
This implies that whist a 1 per cent increase in the own-price of Olo Drum and Milk will 
reduce all households demand for them by 14 per cent and 10 per cent respectively; a 1 
per cent increase in the own-price of Sokoto Pelebe will make households increase their 
demand for it by 17 per cent. The result thus showed that the demand for the different 
cowpea varieties were highly elastic. 
The result further revealed that for the non-poor households, the own-price 
elasticities for two cowpea varieties (Oloyin Pelebe (6.528) and Sokoto Pelebe (18.323)) 
were not only statistically significant and highly elastic but were contrary to a priori 
expectation. This showed that as the own-prices of these varieties increases, non-poor 
households will increase their demand for these varieties. However, for the poor 
households, the own-price elasticities of three cowpea varieties were statistically 
significant and highly elastic. The result further showed that whilst two (Oloyin Pelebe 
(-15.874) and Milk (-23.140)) of the three own-price elasticities had expected negative 
sign and are consistent with the theory of demand, the own-price elasticity for Sokoto 
Pelebe (17.584) was contrary to the theory of demand. This implies that whist a 1 per 
cent increase in the own-prices of Oloyin Pelebe and Milk will reduce all households 
demand for them by 16 per cent and 23 per cent respectively; a 1 per cent increase in the 
own-price of Sokoto Pelebe will make households increase their demand for it by 18 per 
cent. 
Table 4 also showed the cross-price elasticities for cowpea varieties. Positive 
cross-price elasticity indicates substitutability, that is, an increase in the price of variety 
i causes an increase in the quantity demanded for variety j and vice-versa while a 
negative cross-price elasticity indicate complementarity, that is, an increase in the price 
of variety i causes a decrease in the quantity demanded for variety j and vice-versa. It 
was however difficult to compare the results of the cross-price elasticity for cowpea 
varieties with other findings since no study in Nigeria has studied cowpea at a more 
disaggregated level. Though, Agostini (2014), Khaliukova (2014) and Taylor (2014) 
specified that varieties of the same commodity tend to show substitutive relationships 
because of variations in prices. Moreover, expenditure on one variety may mean no 
expenditure on the others (Katungi et al., 2009; Mkanda, 2007). Thus the complementary 
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relationships observed within some varieties are somehow odd and as such no 
discussions were made on them. 
The result of the uncompensated cross-price elasticity showed that for all 
households, the consumption of Oloyin Pelebe showed substitutive relationships with 
the prices of Drum (10.257) and Milk (6.800) varieties of cowpea. This implies that a 
reduction in the price of Oloyin Pelebe would reduce the demand for Drum and Milk. 
Furthermore, the consumption of Drum showed substitution in response to the price of 
Oloyin Pelebe (3.091) and this means that a reduction in the price of Drum would cause 
a reduction in the demand for Oloyin Pelebe. Also, the consumption of Milk showed 
substitution in response to the price of Oloyin Pelebe (4.218). The substitutive 
relationships between the consumption of Milk and the price of Oloyin Pelebe imply that 
if the price of Milk is reduced, the demand for Oloyin Pelebe would also reduce. 
The result of the uncompensated cross-price elasticity further showed that whilst 
none of the cross-price elasticitities for the non-poor households showed substitutive 
relationships, the reverse was the case for the poor households. The result showed that 
for the poor households, the consumption of Oloyin Nla showed substitution in response 
to the price of Milk (16.008), thus implying that a reduction in the price of Oloyin Nla 
would reduce the demand for Milk and vice-versa. Also, the result showed that the 
consumption of Oloyin Pelebe showed substitutive relationships with the prices of Drum 
(10.437) and Milk (12.627) varieties of cowpea. This implies that a reduction in the price 
of Oloyin Pelebe would reduce the demand for Drum and Milk. Finally, the result of the 
uncompensated cross-price elasticity showed that the consumption of Milk showed 
substitution in response to the prices of Oloyin Nla (7.350) and Oloyin Pelebe (11.906). 
This indicates that a reduction in the price of Milk will make poor households reduce 
their demand for both Oloyin Nla and Oloyin Pelebe. 
Finally, a critical examination revealed that the competitive/substitutive 
relationships exhibited by the different cowpea varieties are relatively higher among the 
poor households than the non-poor households. This shows that poor households would 
most likely reduce the demand for other cowpea varieties when the prices of their 
preferred varieties reduce. This further attest to the importance of cowpea in the food 
basket of the poor, hence increasing the price of these varieties could threaten the food 
and nutritional security of this category of households. Thus, the implementation of 
transfer programs to protect the poor could be looked into. 
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Table 4 
Own- and Cross-price elasticity for different varieties of cowpea 
Uncompensated elasticity Category Oloyin Nla Oloyin Pelebe Drum Olo Drum Milk Sokoto Pelebe Maala 
Oloyin Nla All -0.289 (1.547) -0.491 (1.031) 0.608 (0.652) -0.499 (0.621) 1.610 (1.013) -2.850*** (0.636) 0.640 (0.700) 
Non-poor -0.102 (1.600) 0.204 (1.119) 0.416 (0.677) -0.685 (0.463) 0.590 (0.887) -1.795*** (0.655) 0.333 (0.727) 
Poor -5.803 (3.685) -1.862 (2.044) 1.794 (1.418) 2.169 (1.800) 7.350*** (2.667) -3.726*** (1.296) -0.650 (1.605) 
Oloyin Pelebe All -1.203 (2.366) -2.217 (2.769) 3.091** (1.361) 1.155 (1.338) 4.218** (2.078) -6.257*** (1.276) -0.223 (1.483) 
Non-poor 0.198 (2.693) 6.528** (3.294) 1.864 (1.717) 0.955 (1.187) -2.275 (2.149) -5.836*** (1.493) -3.055** (1.839) 
Poor -4.377 (4.284) -15.874*** (4.511) 3.491 (2.198) 1.483 (2.838) 11.906*** (3.820) -2.718 (2.138) 3.838 (2.555) 
Drum All 5.390 (4.761) 10.257** (4.334) -6.134 (4.418) 2.275 (3.180) -7.309 (4.737) 3.515 (2.716) -6.938** (3.411) 
Non-poor 3.717 (5.493) 6.538 (5.802) 4.831 (6.311) -3.157 (3.446) -6.887 (5.642) -3.691 (3.726) -1.680 (4.785) 
Poor 11.188 (8.493) 10.437* (6.286) -6.776 (6.147) -3.570 (5.689) -6.427 (7.562) 0.888 (3.920) -5.133 (5.179) 
Olo Drum All -4.204 (6.552) 5.757 (6.138) 3.203 (4.580) -14.490** (6.708) 7.834 (6.882) -0.193 (3.804) 3.196 (5.012) 
Non-poor -11.723 (8.283) 7.346 (8.851) -6.919 (7.600) -7.415 (8.997) 8.223 (9.596) -2.405 (5.629) 12.898 (8.340) 
Poor 11.860 (9.990) 4.112 (7.526) -3.428 (5.267) -12.751 (9.955) 8.287 (9.357) -2.594 (4.554) -6.829 (6.620) 
Milk All 6.012 (3.703) 6.800** (3.309) -3.772 (2.368) 2.632 (2.389) -9.844** (4.920) -1.617 (2.008) -1.159 (2.606) 
Non-poor 3.358 (4.627) -4.737 (4.671) -4.442 (3.626) 2.376 (2.799) 1.946 (6.263) -1.531 (2.875) 2.569 (3.947) 
Poor 16.008*** (5.870) 12.627*** (4.022) -2.493 (2.781) 3.274 (3.716) -23.140*** (6.856) -5.601** (2.483) -2.272 (3.506) 
Sokoto Pelebe All -9.367*** (2.123) -9.012*** (1.855) 1.498 (1.241) -0.135 (1.206) -1.476 (1.834) 16.740*** (1.692) 0.818 (1.348) 
Non-poor -7.468*** (2.817) -10.277*** (2.671) -1.968 (1.972) -0.599 (1.351) -1.266 (2.367) 18.323*** (2.361) 2.663 (2.076) 
Poor -8.070*** (2.918) -2.393 (2.298) 0.304 (1.469) -0.902 (1.842) -5.317** (2.534) 17.584*** (2.235) -0.613 (1.657) 
Maala or Sokoto Nla All 3.816 (4.209) -0.558 (3.884) -5.833 (2.804) 1.719 (2.861) -1.954 (4.285) 1.424 (2.428) 0.053 (4.312) 
Non-poor 2.027 (4.681) -8.121 (4.929) -1.387 (3.793) 4.610 (3.001) 3.092 (4.869) 3.917 (3.110) -5.394 (5.773) 
Poor -3.977 (8.414) 9.468 (6.393) -4.645 (4.524) -6.550 (6.245) -5.586 (8.332) -1.975 (3.865) 10.583 (7.778) 
Source: Data Analysis, 2020 
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CONCLUSIONS AND RECOMMENDATION 
This study was conducted to assess the demand for cowpea varieties and estimate 
the responsiveness of demand with respect to changes in their prices and income of 
households in Oyo State, Nigeria with implications for food and nutritional security. 
This is necessary as no study has been carried out on cowpea at a more disaggregate 
level in Nigeria. The study divided households into non-poor and poor and thus revealed 
that both categories of households spend more on the Oloyin Nla variety of cowpea. The 
study also showed that though non-poor households had a higher expenditure on 
cowpeas, however poor households have more budget shares allocated to cowpeas in the 
total food expenditure. The study also revealed that whilst the cowpea varieties were 
found to be more responsive to own-prices (that is, highly elastic), the own-price 
elasticities of poor households were more consistent with the theory of demand while 
the own-price elasticities were contrary to the theory of demand. The result showed that 
whilst the demand for Oloyin Nla, Oloyin Pelebe, Sokoto Pelebe and Maala were found 
to significantly increase with income among non-poor households, the demand for 
Oloyin Pelebe, Milk and Maala were found to significantly increase with income among 
poor households. The result thus showed that variations in prices of cowpea varieties 
were found to have a greater impact on the consumption of cowpea varieties by poor 
households and that a shock or reduction in the income of poor households will have an 
adverse effect on their food and nutritional status. The study also revealed that cowpea 
varieties mostly normal goods, substitutes and can have elastic demand. 
The results from this study imply several important points amenable to policy. 
Since this study established that demand for cowpea varieties are more price-elastic for 
the poor than the non-poor households, then it is essential that policy makers pay 
attention to pricing-related policy instruments. This will be effective for meaningful 
changes to occur in the demand and consumption of the different cowpea varieties. 
Furthermore, this study showed that the different cowpea varieties were also more 
responsive to income changes. For policies aimed at improving the food security of 
households to be achieved, policy makers should endeavor to make policies that will 
ensure that the income of households are not threatened. This can be done by focusing 
on poverty alleviation and income enhancement. This will help to increase the demand 
and consumption of the crop. Finally, since the study established that households spend 
more on the Oloyin Nla variety of cowpea, then it is necessary that breeding and research 
institutes focus on this variety for improvement and increased production. This may also 
include the subsidized provision of improved seeds, fertilizers and other inputs to 
cowpea farmers. This will not only improve households’ nutritional status through its 
consumption but it will also ensure the twin benefit of ensuring that the government’s 
aim of exporting cowpea is achieved while also contributing to the country’s GDP. 
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